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ELECTROCONDUCTIVE POLYMER COMPOSITE MATERIAL 

PROBLEM TO BE SOLVED: To obtain an electroconductive polymer composite material 

excellent in processability and mechanical properties without requiring any 

elect reconducting treatment such as an (electric) or chemical doping by including a 

specific self-doping type electroconductive polymer and an N-vinitycarboxylic amide-based 

polymer. 

SOLUTION: This composite material is composed of (A) a self-doping type 
electroconductive polymer such as poly(5-sulfoisothianaphtene-1 ,3-diyl) containing a 
Broensted acid group such as sulfonic acid (sulfonate) group having a dopant ability in a 
molecule and (B) an N-vinylcarboxylic amide-based polymer containing a copolymer 
structure with acrylic acid (or alkali metal salt). Preferably, a self-doping type 
elecroconductive polymer composite thin film is produced by applying a solution of the 
electroconductive polymer composite material on the surface of a substrate. 
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^>f;p. 4-^yf/P-3-x;^ft7xy-2, 5 

->HVK 4-^y/H3-XWf^7xy-2, 
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5-^M;P, 3- (2' -x;^xf;H Wxy- 
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xy-2, 5-^M;P. 3 - (4' -Aftrfb-J+iV)* 
*y*y-2. 5-i^M;K 3- (5' -X/L-^Vf- 
Wf^7xy-2 ( 5-^M;P. 3- (6' -x/^ 

^/Hf^7xy-2, 3- (7' - 

X/^*^7 0 f7l0 f^7xy-2, 5-^M;p. 3- 
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-^>f;K 3- (3* -Xyl^robVU) trn-;^- 
2, 5-^*4yK 3- (4' -xy^*:/^) to-^ 
-2, 5->M/K 3- (5' -xyl^^v^) tn 
-yl^-2, 5-y>f7K 3- (6' -Xyl^;jw* ^/p) 
to-/l^-2, 5->MyK 3- (7' -X;P3jvvrf- 
yU) ba-yl—2, 3- (8' -X/M-of 

?f-yV0 bo-yl^-2, 5->M/K 3- (9' 
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y^-^AS, ^x^yi/ry^x^yjg. hiM^yi/r 
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vvRttffli: l/Cli. 2-XyU*-l, 4-7x^l/yb' 
X^>\ 2-XyU*,X^yU- 1 , 4-7x-l/yt-l/ 
>\ 2- (2' -xyl^x^-yw) -1, 4-7xXU>' 
t'^l/y, 2 - (3' -x/i^rubyu) - l, 4-7 
x-l/yt'xi/y s 2- (4' -xy^y^yp) -1, 
4-7x^Vb-l/y, 2 - (5' -XyUrfv^y^ 

yu) -l. 4-7x^i/yt'-i/y, 2- (6' -x;u 

tf'V* is)V) -1, 4-7x-l/yb'«l/^ 2- 
(7' -XlVft*<T+}V) -1, 4-7x-l/yb-l/ 
2- (8' -xyu**??-yu) -1 p 4-7x-l/ 
yb-l/y, 2- (9' -xyi^yxy^) - 1 , 4-7 
jL-uyt'-uy, 2 - do' -x^fisju) - 
l, 4-7x-i/yb-i/y, 2-xyp*,* 



l, 4-7x-i/yb'»i/y, 2- (2' -xyi^xh 

^ri/) -1, 4-7x-pyb'-l/y s 2- (3' -X 
W/n^y) - 1 , 4-7x-l/yb-l/X 2- 
(4' -Xy^^h^r^) - 1 , 4-7x-l/yb'-l/ 
>\ 2 - (5 f -XArtvO+frttSs) -1, 4-7 
x-l/yb'xi/y, 2- (6' -XyU*^xyM-^ 
v-) -1, 4-7x-l/yb'-i/y. 2- (V -xyu 
sfrvrfVP**^) - 1 , 4-7x-l/yb'zl/y, 2 
- (8* -X!Vib*?f-!V**is) -1, 4-7x-l/ 
yb'xl/y % 2 - (9* -1, 
4-7x-l/yb'-i/y, 2 - ( 10' -xyl^f^yp 
- 1 , 4-7x-l/yb'^i/y, 5-^^-yP- 
2-xy^-i, 4-7x-i/yb-i/y, 6-^^yu 
-2-xy^-i, 4-7x-i/yb'"i/y, 5-xf- 
yP-2-xyp^-i, 4-7x^l/yb-i/y, 5-^ 
^r^yU-2-Xy^-l, 4-7x~l/yb'^l/y s 5 
-^h^-2-xyl^-l, 4-7x-I/yb'xi/ 

>\ 5-Xh^y-2-XM,-l, 4-7x-I/yb' 

-1/y, 2-p<^yW-5- (2' -xyU*xf-yU) - 
1, 4-7x^l/yb'-l/y, 2-^ b*is-5- 
(2' -Xy^x^yp) -1, 4-7x^yb'-l/ 
2-^^yU-5- (3' -xy^rnbVU) -1, 

4- 7x-l/yb'xl/y, 2-> ( 3' - 
xyt^rnby^) -l , 4-7xxi/yb'-l/y, 2- 
^f-yU-5- (2* -xyl^xb^) -1 , 4-7x 
~Uy\z — Uy^ 2-*Y*is-5- (2* -Xyl^X 
h^r^) -1, 4-7x^^yb'r.l/y, 2 -^^- 

5- (3' -^7D^y) -1, 4-7x-l/y 
b'-l/y, 2-^ h3r>—5- ( 3* -XyP*:ro;K^ 
>-) - 1 , 4-7x-i/yb'-i/yf, *>L<ti*<oy 

^x^ajb. xwy^-^Ai, sAxf^ry^x 
^Ai&. yxwyt-»>A8, hy^f^ry^ex 

^Aig s MJx^Ty^EX^AJg. fh7^Wy 
t- 1 )^, -r h 7Xf y^ x^A^f^f (f I, I 

[0019] ( 4 ) T«S*i*fl^S<aff4 L 

ly&fMHi: LTtt. 2-Xy^-l, 4->f^7xx 
1/y, 2-x;W^f*yW-l, 4-^/7xXi/y, 
2 - ( 2' -XyUTtsX^yU) - 1 , 4-4 $77xXl/ 
y. 2 - ( 3' -X/l^rubVU) -1 , 4-^^/7 
xxuy, 2 - ( 4 ' -XyU^yf-yU) - l , 4-4 5 
y7xxl/y, 2- (5' -XyM^O-f-yU) - 1 , 4 
$77xxl/y, 2- (6' -XyU^^ri^yW) - 
1, 4-^77xXi/y, 2- (7* -xyl^fwr^- 
yp) -1, 4-^77xXl/y, 2- (8* -XyU* 
^r^f^yU) -1, 4-^/7xXl/y > 2- (9* - 
X/^y^/W - 1 , 4->f^77xXl/y, 2- ( 1 
0' -1, 4-4 ^77xXl/^ 3 

-y^yU- 2-X/P^- 1 , 4-4 ^77xxl/y, 5 
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~*^)V-2-X)V*- 1 , 4--f ^7x-l/y, 5 
-X?vP-2-X/U*-l , 4H^7x-l/>', 5 

-^^p-2-^^-i, 4->f^7x-i/y > 

>\ 5-XKy-2-XW-l, 4-^77x- 
i^>\ 2-X/P*-N->^/U- 1 , 4-^77x- 
U>\ 2-X/l^-N-X^/U- 1 , 4 — f ^77x- 

^x»>AJS. ^^yUTV^-^AJg. Xf-yUTy^E— 

as. fh^^f^ry^x^i, f h7xf;p7y 

A*¥£*«f * d £ & . 
[0020] HR* ( 5 ) T«3Jh.6ft**t**4 L 
VVafMWfcLTte. N-X/U*;*^- 1 , 
^x^l-V. N- (2' -x;U*x?7P) - l, 4— ' f 
$77x-l/y, N- (3' -x/^rot;H -l, 

4- -f $/7x-i/y, n- (4' -x/i^rf-no - 

1. 4~>fsy7xxi/y, N— ( 5' -Xrt^^vf- 
- 1 , A-A ^77x-by, N- ( 6' -x;i^ 
-1, 4--f ^77x^y, N— (7* - 
X)V^^T^)V) -1, 4-{^7xXl/y % N- 
(8' -X^sM-?*7lO - 1, 4--f^y^x~l/ 
V. N- (9' -^y^/H -1, 4--f $77x 
-u>\ N- ( 1 0' -X^^fy/^) - 1 , 4->f * 
77x^uy, 2-^fvP-N-x/M^fvl-- l , 4 
~4 $77x^l/y, 3-^^;P-N-x;^^^- 

1, 4-^77x-l/y, 2, 3-^^-N-X 

l , 4-4 ^77xxi/y, 2, 
f-z^-N-X/I^^/U- 1 t 4-^77xXl/y s 

2, 6-^f^-N-X/U*;*^/U- 1 , 4-^y 
7x«l/y, 2-;* h^-N-X/M^^- 1 , 4 
-4 $Sy±-U>. 2, 

Xfvl'-l, 4-^/7xXi/y^ t>L<l4*<OU 

*xh>ajb. xf/i/r^xT)^!, i^f^ry*- 

*>Ai^ ^XfvPTV^E-^AlS. h'J^f^T^x 
^Affi, h»jxf;l/7ytx^i v f b7^f^7V 
t^ASL f b 7Xf XT>ASf & 

[002 1] ( 6 ) T*3;h.*ft«§»<0ff 4 L 

v Yaffil i:LTU:. l-x;P^^t°o-/P-2, 5 
-S^fJK 1- (2' -X;P*x^/lO t'n— /U-2, 

5- >M/k l- (3' -x/i^rotf/iO to-;P- 
2, 5->M;K l-(4' -X/U*;/^) tn^P 
-2, 5->M/K 1- (5' -X/WfO^/U) b°u 
— )V-2 t l-(6' -X/l^'v* 
h'o-;P- 2 , 5->M;K l-(7 , -X/U^'vr^ 
)V) 5->M/K 1- (8' -x;P*;t 



to-;l/-2, l-(9' -x;U 

*y-/u) tfn^- 2 , i-(io' - 

x/i*f^) eo-;u-2, i>L<Ji 
-t<oyf-^A« % thU^Aia, T>^xt>a^. 

V^E-^A^ S/Xf/l/TytX^AS, YV**)VT 

y^E-^AJB % h iJxf^ry^x^Ai, f-h^^f- 

^7^x»>Ai, fh7Xf^7^X^Afif^f 

[0022] HR* ( 7 ) T*Sft&fl?¥«Jft«Ojf 4 L 

2, 7-i^-f/K 9- (2' -X7P*x^) #)W<Y 
—)V- 2 , 7->M/K 9- (3' -x/t^rnt?7U) 
*/l^/-/P-2. 7-^/K 9- (4' -X/U*:/ 
f-/^) ^;^nV-;P- 2, 7->M;K 9- (5' -x 
;Mv^>-^) ij)V^/— JV-2 t 1--JA)V^ 9- 
(6' -X^Tfc^fS^) *})W>f—)V-2, l-i/A 
;K 9 - (7* -xyp^r^) )V-2. 
7->M/K 9- (8' -X/P**?^) #;l^s>/- 
rt^-2. 9- (9* -XW7x;H ^/l, 

7-y-f;K 9- (10' -x;^r^ 
2 , 7-vM;^ fcL<tt*<oy 
^a*§. ^hy^A^ 7ytx^A^, ^^r> 

tx^, xf;i,7y^XT)i,g % ^f;l/7y^x 

^aj&. yxwy^x^Ag, h'j^wy^x 
^a&. h'jxwytx^Ai, f h7^f;^ry 

[0023] mm. ^W:H-AVMgSfiK>/i/y 

J:9#4L<te. HSsS ( 1 ) - (7) 
F-71WIH»W) c= ? nyyptfrtf 4MttfWWf 
£>*i&o -Sfc* ( 1 ) - ( 7 ) r*Sft4*fcW«BU;. 

ifiL<lil0 0^%-3 0^%, 5gfciff4t 
<(il OO^e/U%—5O^;l-%^H-CJ)0> Ztit>cD 
1tfmm<7)o*>cO'J?%< 1 1> 2»£*tf**-&flre*o 

COHR^ ( 1 ) - ( 7 ) T*mZtihit^mVM<7)n£k 

v. fxxi/y N h'xi/y, T-fef-W. -f ^77xz 
b'V, Vt7t7f-l/V, 7'Jl/V, ^/WNVyi' 
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[0024] *9vmm*t>ti* ieH-7^iiti« 

*Httf. 5 — 2 0 0 0, #^L<{41 0~1 0 0 

0<0®fflCOfi-g-J^C7)*>CO*^tf ^fLS . 

[ 0 0 2 5 ] *fflllzm^t>tl&yi'>Z.r- y FB?££ 
T. 

i ) < i ) ?mzti&tt&mm<7)-mx'i>& 5 - 
^*^fvf-7t7fy-i, 3-~J4)V<rm.-$iW. a 

ii ) -J&st ( 1 ) T'mznhlV&me)-' MT'S>& 5 - 
Vf-Ti-y^y- 1 , 3-y-f^-co->fyfTt7 

«u ^-hu^Atg, r^-^Ati, N'jxf^r^ 

iii ) -R* ( 2 ) T'^^flS-ft^mjtW-fl?ijT-J>i» 3 
- (3' -X/^yafJU) f^7iV-2, 

iv) -/Rs£ ( 4 ) T'^^ilS-ft^ijicO-^K'fcl. 2 - 
1, 4--f Sy^x-V'VSrSO^^Jai-i- 
^TtS^rArj^y-?-, #y (2-X/l^-l , 4 
— fi/7i-l/y-co-l, 4 — -f S77x-U 

[0026] *»BflK*>**S N - f n/l^l^i'&T 
Hfc8] 

H 2 C=CH 

N— C— R 1S 

***»4>»Ml4*$HFC*6. -JKsC (8) X-mZtl 
6N-b'^W;^yS7s Hi; LT i 
N-h'^*;l/A7i h\ N — b'^/PT-fe H7S K, N 
-yf^-N-b'^/l^/WATS F*5 J: tfN-y 
N - h'x;WT-fc h7S h*t£#JjS»f t>tl. £ <7>*Tif tc:$? 



jg Lffimm&£ 1-50 * ^%^tf*fi-S* t L < J4T 
[0027] ^ftm^iPiPht N - V-)VtHVXymT 

m-£Wt.rz\iN-\z-)vti>vxywr$. vtr? v/um 

1, 0 0 0-5, 0 0 0, 000*«iL-<, J:y#F£ 

L<<iio, 000—4, ooo, oooa*atu\ 

4 fc N - t'=.;U/,jU# yH7SK ^--K y "7- b LXit. 

mmM<v&&Tt,zmi}Lx'&L>titz. mmrnmtt-tz, 

#f 6 N - b'^/t/#/K-#>"SST S H t T 9 V iVf&b 
fcwt, L<UX-77l^ 3 Vi: LXtimt 

N - h'^;^yS7 S YbT9 ViVffeb co^Mirtk 

wm£l<. x'ommmis.^m^ti&m^izto^x 

- h*x/^^--K>-B?T 5 F t y/PKfcO^M^ 

^tt^)N-t'-;W/^yS7S Kll-^^Jt 
(i^ttso N - XZ—i\,jj)VXyWr 5 K i: T 9 V /HS£ 

[0028] ^mcommnM^m^^mmz^ 
frmi&tLxte. B^-ymmwttm^t. n- 

frXymr s h t r ? y ;mt l < ktr ^ y ;u»r/uxr 

'J&JKJSi coital t^^r5rj§«p-r^jS«ET'$>fLtf 

?8f^F*»«W-4«9«4: N - b'^;^;P^y^T 5 Y7k 
--Ky V-4 ^(4N-b'x;^;^>g|r5 FfcT? 'J^ 

t< {i-?-cor;^ y ^juet «osfi-^f*^sjg-r.i» 

h'-jUt)l>#>MT$. H^yv-43t{iN-b*x/^ 
^^>-K?r S KfcT^ y/MKt> b< <4-?-<7)T;^ y ^JS 

m#1rZ®M't&mmVFm i &(ON- t'z/P*;^yS 
TS H^yv-4/c(4N-b'x;^;U,-KvS?r5 

[002 9] «t 0m#:Wt{4, * ; ^^y-;K x^y 
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-;l,;ifl/y^ij3-/K h'J^f-l^^'j3-;K 
1, 3-yf-b-y^'Jn-;P s rotri^^y;!-/!^ 

o~{ir;i^3-;i' ; -e y >^coE.ffir^3-^ ; x 
^i-^-^-h, rot- uy#-#*-h%t'co%. 

m-, i, 4-x3r^>-, fh7tKn77>-f<ox- 

F , N f-^T-te h T 5 FlfcOT SKI; SH^g?)* 
tSS; ^f^X/I^^F. N-.X^-2-trn'J 

[0030] WT. *»»0*ratt^^*^£Ma 
*§14cON - h'^Wyl/^Vlr S F^fi^foWEO^ftT 

[0031] mmsa&frFV.&mt* a^jrowiasr 
tjisairr4itfcj:orwas#i.4. zcrx$t>titzmm 

£ «0 J: o K LT»fcSHR*Mli LX 7 4 )VK ft h Z. b 

[ 0 0 3 2 ] Hfc. fim\icOW-t'->U/j)l>#>mT$. 
F^fi^ttlfcfdiN-b'^ofr/^^KTS VbT? 'J 

*mfttmt,z-thc\btfTZ&. zwrntetftmsti 
wsr^tt^,*^ aEF-ri?#mswH^o3*«if« 



[0 03 3] i^^<7)ffl«^{CJ;ot. ft#if?*tt£ 
Mft-t&lZimb ZtlXZtZN- t'-;^^,fyl7 5 

wt Lxmrnxth. -n. s^^s*^< 

fc&oifcN — b'x/l-;^* >-&T 5 F SUtefte 
fcttN - t'_w^y|S7 5 F b T 7 y ;H8i: <O^M 
&&<7)®ft 1>L< ltf&&mz . g E F-T£!agmi4«# 

y/ns^f* srSit-r s «i *^t-# «. . ■t^-h^mm 

)Vif-~y^7 5 F^fiHrtti t < N - t'^/U^^^>-S? 

r 5 f b r 9 v >mb <o*mnc&co®ftzm l . a s f 

[0034 ] 

( a e v-7-mmm^^^mm. > 

(1)#>J (5-x;WVf777fy-l, 3-v-' 
-OP) . ( 2 ) ijf y ( 5 -^)Vi£4 V1-T-h7r-y- 

1 . 3 -vM/u) ^ry^-^AJe. ( 3 ) ftfi-^frt- 
*>.g»*fy (s-xMofy^^fy-i, 3-j^-f 

)U-c o-^Vi-Ti-7'ry-l , 3- : J4)V) (80 
*/P% : 2 0*;P%) #^7-4 84 3 

(4) ^U (3- (2' -x;^x^;W) f^7iX- 

2, fciLf 

(5) *-y (3- (4' -X)V^7'^>V) tt7x.V- 
2, ) ti. Synthetic Meta 
1 s8, 3 0t, 1989¥, 3 0 5-31 95ffi«i0 
*ffit«r>-r^*Lfc. ( 6 ) iK 'J ( 3 - ( 3 ' 

*rotvi/) ft7iy-2, 5-^M;u) ii, J. c 

hem. Soc. , Chem. C o mm u n . f«L 19 

90^, 1 694-i ^9 5-m.mnfmz^x^ 

[0035] ( 7 ) sK>J ( 3- ( 3 ' -^^*7Dt 
t°o-;W-2, 5-^MyW) fcilX 

(8) ^'J (3 - (4' -X)V^7' J f-)V) tn-;P- 
2, 5-yM;P)liChemistry of Mat 
e r i a 1 s|g, 1%, 6 5 0-6 5 9 HI BS^^T 
G&LiZtfV (3 - (3' -X/W*:rob-/P) tn-^ 
-2, 5-i?4fV) IS iUXV (3 - (4' -^./^^ 
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vm.* *>&wmmiz£ o Haw? y -?-iz$m tx 

(9) (2-^h^i^-3- (3 1 -Xfo*7v# 

4-7i^yt'^y) <4usiti^53 

6 7 0 4 1 -^lESicO^T-SJjS Lit. =ftfi£-ft:T'£> & 
( 1 0) #>J 1 , 4— f S/7x-Vy 

-co-1, 4-^y7x-by) (5 0t^%: 5 
0^%) ti % J . Am. Chem. Soc.^ 11 

2m. 2800-280 im ( 1 9 9o^> im^um 
izft^xiaRLfz. 

( 1 1 ) tfV ( N — (3' -X/l^TnK7U) -1,4 
— fSy7i-l/y)li, J. Chem. Soc. , C 
hem. Commun. 1 990^F, 180-18 
2JHaHO*fefc«"9T-&«Lfc^y (N- (3' -X 

/^rnt/w - l, 4--f $y?x-i/y) co-M-y 

( 1 2 ) ;K'J (N- (3' -^Wrnt/H eu-;l- 

-2, tt*WH¥5-l 17 37 3-*&ttE 

«<0*a-C^L^^U ( N — (3' -X/M^rutf 
fn-yW-2, 5-iM/l/) cO-)*F V *7J>&i*rf- 

*>m.4*vmmm\iz& <onB#w-iz$mL-cm 

(13)^ U (9 - (3' -XWrot;H i])V)^r 
—)V-2, l-i?A)V) 12, J. Electroche 
m. Soc. |gl 990^1 3 7^1 8 0-1 8 2KK 
m<r)-Hmzfc~>X^®\,iZi£V (9 - (3' 
o \Z)V ) *;WnV-^- 2 , 7 — )V ) <o-?- F y VJ± 

m&iii-*vm.A* v-smmmz x *) h y v- 

[0036] ( gtftffl 1 ) »T»tt<0JK U ( N — h'^T 

•fehrsK) ge-1 9 1 mmmx «*) s) <o 

0. 9% (w/w) COTk^O. 5g&4. 7gC0ggg 
KX-fflRLti^ #»J (5-X/Wyf7t7fy- 

1. 3-^M;U> <00. 9 2% (w/w) *?f?S9. 8 

(M30rpm t iB*2 0«C) Tfifa*««Lfct 

(N-t'z;P7-fehrS F) cOi&gteO. 0 1% (w/ 
w) TftO. <IC0}£?etfi!;jg{±0.5% (w/w) fcffiSf 
■Tt. ffiflE, ^mttS^^fr*^?ffi3m 1 

*^«£H»Ka*tt4>*l*:. *£J8lfft£&-?-<0Sl®J£fii 
ffiS-p^ti^, 2. 9X10 5 n/DT-Jbo^. £ 
yi. 01 (w^^M^JglcO^iSfig^Haft;^? F/UC 

[0037] ( mm 2 ) "T^tt<o^y ( n - \l-)vt 



•fehrsH) ge- 1 9 i (Batumi m) m <?> 

0. 9% (w/w) C0*J§?$5. Ogfctfy (5-X^ 

*>(yf7t7fy-i, 3-^;p)«o. 92% 
( w/w ) *jg?g 9 . 8 g £Jif# L$r#£>il£- L>t fc £ 
^SEiSlico&wfcf y -#^#^y;u^tt##^ 
fc. &ft=i-y>vig&fc<r)4 *>mmmu 1 . 3x10-5 

S/cmt*-5fc. 

[0038] ( mmm 3 ) ^jgeco n - t^ur-tr f r 

S VbT? VMBttb V*>J*bcr>*m.&» GE-1 6 
7 (BgfDltX (m ») C00. 4 5% (w/w) C07fq§ 
?S0. 5g£4.7g<Os£g*T'^L*:f3L tfr'J (5 

-^*-fyfrt7fy-i, 3-^/;p)coo. 9 

2% (w/w) **§?£9. 8g£m#tL%tfL>m.-&Ltz 

t z *>#3-%7mmmt?titi . b ^©isajgif bld 

(M30r P m, jaS2 0'C) TffiffiSrSI^L 
feti51 500c P sT'&o*. JJEO«^fMc»» 
* COtfy ( N - b'^T-fe F T 5 F ) <0igJg(i 0.00 
5% (w/w) £C0*§?8tfc!iJ£{±0. 5% (w/ 

w) fcfflSU. «E. 3*tt4!M^tt£fMc*tiK3m 

i ztfyxmmzxvymifrr&zbizxixtfjAm 
mi,zmmiix^m^immm%^tLti. mmm&Bt* 
?>$mi&tm*mKJztz*>. 3. 5x10 s o./ux 

[0039] mmm4 ) T-m&^xv ( n - tr^r 

•feFTSH) NA-0 1 0 (BB*«I («) 88) COS 

fe©)*o. 1 gic (*"j (5-x/^-f v+r+yry 

-1, 3-^>»0. 9 2%(w/w)*Ml 

0. OgSrJPi.^rfci^^y {N-h'r.;U7-feh7S 
F) {4SeF-rM#mi4iS^co*^?SSriSJRLfffW 

4*ymmmn . 2xio- 5 s/cmt-*^. 
[0040] (sssipy 5 ) ttco^y ( n - t*^r 

•fe FT5 F ) NA— 0 10 (Bg#JHtI (flt) §3) <?>S 
M*5 0mgSl cmx 1 craX5cmM5XgS 

izjjxtiidpiztfv ( 5 v^-Ti-yf-y- 1 . 

3->-'-f/P) CD0. 9 2%(w/w)«5. 0g$r 
MttztZ\?>#V (N-t*^;PT-feFT$ F) «SSF 
-7S8Wtt«iHF<0*j8a*«JR tPi3 1 #7X§S 

ft*:. *5Hpy;HK^«c<o>f jJ-veaWEJll . 2x i o 
■ s S/cmtt-)fc. 

[0041] (mmms ) mmm 1 tcfev-.-c . ^y ( 5 

V^TI-y^y- 1 , 3-^M;P) cof^*>D 

tzitty ( 5-^*-f yf-r^^-f^-i . 3-^ 
^) ^>*»»k» iN-rvt^r*^jpx.TpH^ 

5. OtCliSL, ^U^VI^COH* CO— SeSrNH 4 + tw 
£ML.xmmbt:#V (5-x/U*-fVf7t7fy- 

1, 3->-M/l^) c0T^-<7A«5-fflV^l^MiHM 
m 1 k (c LT%-^«tt«^-^«^«ccO*g|?g^ 

±IE. ^i±«^1S-&f*:7lq§?S3m 1 £#7* 
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Ml^ti^, 3. 4X10 5 £l/UX'bitz. * 
[0042] (&ftft7 ) SOMA 1 IC&wr . jK'J ( 5 
1, 3-^;P- c o-f Vf 7t7f V- 1 , 3-y 

-f/H (8ot;i/%: 2o*)v%) ^m^ti^mtmn 

M 1 1 Hate LT%-$^^4r^£fl«&**«£ 
SI«tt«^«^7k^?S3m 1 £#7X 

fi[S:W<Jti:C:^. 2. IX 10 5 Q/Dffc-j/S. 
[00433 (HJ601J8 ) JgJtffl 1 IZtS^X. ( 5 
-X/l-t^yf7t7fy-l, 3- : J4)V) coftbO 
Iztf'J (3- (2' -x/l-*i^) W7i>--2, 
5-iM;t-) SrMv^J^M±Hifi0<Jl fclsjatcLTfe;- 

wM**s?S3m i ^n^xgrnz^vmsth 
z\tiz£ ^x#7xmmizmm i mft?M-&i*mmm 
t>titz. wmft&®ze>$mmmzffl'<x:bc\*>. 

1. 5X1 0 6 Q/dT'&ofc. 02fc:?rcLJfc* 

mtfimnnnmmwitz.^? v-Mzxtiam^itm^ 
[0044] (nsfe^j9 ) mmm i egwc . * y < 5 

-x;UtM V^-TI-yr-y- 1 , 3-iS4)U) 0>ttb*) 
iZtfV (3 - (4' -X/l^r/f-^) f*7xy-2, 

1 . 4 x 1 0« n/DT*ofc. ^M^BI^^^f- 

[004 5] (SOIWIO) SeRWlKfcVvt. *y 
( 5-X.^-f yf7t7f>-- 1 . 3-iM/U)Ott 
t>0(C^'J (3- (3' -X/W/ntiH f*7iV 
- 2 , 5 - s>4 /l. ) fcfflv >fc JaWiUMH 1 1 IPHUfc L 

mw^atetkWBsam i z#7xmmizx\z>m 

6. i. 6xio 6 Q/nrs>o3t. *wftm<v^m£ 
hMsmsms t mmizu^-^y^L 

[oo46] (mmmi) mmitz&^x. #v 



(5-^*'fyf7t7f5'- 1 . 3-zS4)U) <7>R 
bKHZtfiJ (3 - (3' -^M7Dt/H tu-;l/- 
2, 5-iM/t-) *fflv*fcJa*Mi!OtWl fcPttHlcLT 

&i k izi ^x^y^mzmw&m^^wmm 

2. 9X10 6 «/[~JT*-?fc. 

[0047] (mmmi2) mfaMiiz&^x. #v 
(5-^t-<yf7t7fy-i, 3-^yp) <oft 

*>D£^'J (3- (4' -X;l/*7>/l/) h°u-/U- 
2 . 5 - ;P ) %m k vfcJSBMiSBfcW 1 i: ISISHc LT 

^-«riwwt»3j^*-&*w*»aEt»]rt:. ±s, mm 

ffi^fr^«-£f**?§&3m 1 5:^5XS«(c:xb-^^ 
^.3. 5X10 6 Q/DTJbofc. 

[0048] (ussct 1 3 ) mmm i cav^T , # y 

(5-^Wyf7t7f>-l. 3-VA)V)<F>tX 
bWztfV (2-*b**/-3- (3 1 -X/l-*7nt 
*->-i, 4-7x-vyh'zi/y) £JH^fcJaM±ll 

JJE. ^1tS^^**j§?g3m 1 £#5 
x*K£x tv^flj-rsc: t lz£ -.x^^^Iicit 

8tffiSr^Jti:i^>. 4. 4xl o 5 

[0049] (msm 1 4 ) uss^j 1 tcfev^-c . 
( v^-Ti-y^y- i , 3-^M;P)coft 

*>9fotfD (2-X;U*-l. 4-^S/7xzuy- 
co-1, 4--< 57 7x-l/y) (50^;P%:50 
Srfflv^]^Mi5Ufi0iJl tWSAZhxm-^M 

fc. MK^jfia-eo^ffiffiaffl^iB^fcfci^, i. 8 

xio 6 Q/Dt*-)fc, 

[0050] (mmm 1 5 > susct 1 tctsv^r . 

(5-x;wyf7t7fy-i, 3- ; J4>u) <oit 

t>0^'J ( N — ( 3 ' -^*7Dt;H -1.4- 
«tt«^«^*^?g3m 1 £#5X£i£t;:xtr>'e£ 

qw-* ; i: i ^x#yxmwt,zmw.&&ft?m-&im 
m&nt>titz. w&<¥ffik*n&mimMzm*fzkz 

5. 0X1 0 6 Q/nx$>~>tz. 
[0051] (mmm 1 6 > ^js^j 1 iz&^x . --ku 

(5-x;i/*>(yf7t7f>-i, 3-^W;i^)coft 
*>0K#U ( N— ( 3 ' -^*7ot/H b*o-;P- 
2 , 5 - S^-f /l^ ) Srffl V vtJaW4S8«0! 1 b mmiz LX 

m-zmm&mftTmisikcoTimm&'&tz. ±ib, mm. 
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eis#^«£-#:*i$s£3m i £ xyxmmzx^ymfi 
■thzt izx xmmizmm®mft?m&ftmm 

5. 5X10 6 Q/HXhitz. 
[00 52] (.mtmi 7) HMWlfctHvC, 
(S-^/UtM Vtrt7fy-1, 3-vMVP) «0tt 
*>9t:. Jtf'J (9 - <3' -x;«rDt;P) *;W<V 

2 . i -i/-i)V) zm^tztmamm 1 1 n« 

IB, **tt*^**fMe*»3m 1 Ztfyxmilzx 

-tfc.r-6. 6. 3xi o 6 si/nx'b->ti. 
coo53] (mum 1 8 > mm 1 oumx-wm uz 

^U-h7^;UA ("»M X: lOcmXiOcmXIO 

oum) iz/t-a-hiMi-t&zbtzx-ixmmzmm 

tmzffi'vz.bzz^ 2. 6xio 5 a/nx'h^tz. 
[0054] (mm\9) 

-co-fVfr^f^-l, 3-\s4)V) (75? 
: 2 5 ) <7)<k5mm£1j-tZ> 5 ^n^jWrtt 

■&foco$m%mi mm- 8 -315 6^$gicm^$^ 

TV**#tefcfl&vMR»Lfc, 1. 3-^tHD-fVf-T 
i-7r>--5-x;^y^hi;>7Al . 4gfcig-fl3f5 
ZM8. Ogtcvm.^rmWz, *1. 0g, 1, 4-v 
^■Jf-9->'2. Ogfcitfl, 3-ybHn^fyfrt7 
^>-0. 3 4g<OS^£&L<iE&LTSD;t8Wl. 
fc. 3 0*»fc»4><lfc«lftORlEa^«j*, *2 0 0 
m 1 , i5imt-y4 0m 1 <*5fclK 
1 . 7 gcoHfeffi^Srft/t. dWUfe^^S- 10 0ml 

0)0 . IN Naomcii<!l#L&a^i§»u « 

/W*^Hif* (pH=l. 9 ) Z'&tz. S. 9 WiVftWiW 

( 1 ) *<nx)V*>mWMLtzW&&fa^)\sftm*?$. 
tbtz. *<D*S*. 0. 6 5 (6 5*:)V%) X'fo->1z. 

[0055]IC, ffecofttti: L-TSS^^iH^JKi? 
70 0. tS53&mmi.2.S/cmX't>'>t:. S;ny^ 
#tfcfc**§?g5: 0 . liimtO. 2umcr,nteZ?rt& 

xyy^y? 4 )V9—x-&«v i i§i-tz>ztx\ 0. i~ 
0. 2um<?>*9vy)\scry&ftM*;Zi£tbtzbZ*>^ % 
Wtf&Wi. 7 3%X'h->tz. ±M, 5 9 n y/l^Mft3R* 
?W?8t£»fc<?iJ 1 <0 ( 5-x;^^yf7t7ry- 1 , 
3-^;P) COO. 92% (w/w) ^i&OftbOfc 

fflv vtjaw4sa*0i i b mmiz Lx*D-%mm&&ft : ? 



marftcofcmmzntz. -tie. mw.®Mtt?m&i*7m 

yxmmizmn&mftTM&immtm^titz. wmft 
mt*<ttmmm*w<3zbc\h. 1. 2x10 s a 

/UX'h-ofz. 
[00 56] (HSS0!I2O) 

[jK'J (5-X;P*>(yfrt7f>-l, 3- s J4)V 
-co- 5' hdfv-f Vf-T^^T-V- 1 , 3-x 
4A-) (7 9t^% : 2 1^%) Oft^liJiSr^s 
$9ayjl-ttWL#bXV (N-b-^T-bhTSK) & 
W^mttiS^^ftc0Mit^1£ ] 1, 

v^r^T^-s-^i^yBtf-b'J^Ag. Ogi 

t&f!3SUfc40. 0 g bcOM.&faWZ. *5. Og. 
1. 4-f**yy\ 0. 0gfcJ:tf5-* h*^- 

1. S-yth'D^yfTt^fyO. 7 0gco^-£% 

fecOKJEig-£%£ . *1000mltS<ffiV ^PHflfc 
500m 1<00. IN NaOHCS<«#L^f)i 

©BitM * ^m-rs zbizx^x mmb -r zmmteM 

4HF**tt*4MBt* ( p H = 1 . 9 ) IBtfflll 
tRWW>*JfeT«l«Lfcfta^*<0HRS ( I ) X'^Z 

ti&xfrfty&Ejgffimmtft.ntwmi.o . 79(7 
9?^%) x-h->iz. zcomcom&bLx. nm^&ift 

^a<i7 6 0 0. m^fe^SJil. 8S/cmti>-5 
^. HSSWli:|5]^cO73&-r0. 1~0. 2jumco$? 
ay^co^Pl-^^ibti bz\?> *cr>&&mit4 8 %T' 

( 5-^*^Vf-T-^7T-y- 1 , 3-v-f;P) (7) 
0 . 9 2 % ( w/w ) *?§?S<7)ftt) K> l=ffl V ^JJW{4* 

is^iji bmmizLxm-KcmmmimttTmiirtecoTiimm 
xisw e vMffi-r xtfyxmmizmw. 

fitttSrW^fcC^). 1. 5X10 5 Q/Dt-J>-5^. 
[00 5 7] (9itt0f2 1) 

[^U (3 - (3' -XW70C/H ^7x^- 

2, 5-yM^-co-f^7iy-2, 5— i'M/l') 

<^tM«a*ST6 5 ^oy/Hi-itttt y ( n - t'r. 
;ur-t h r s h ) b comm&TSiftTm&wcommjTm ] 

3 - ( 3 ' -ro^tyx^^lf^b "J -> 

as. OgfctfrfkJS-^o. ogtcoii^fe+tc, * 

5. 0g, 1, 4-y'myi0. 0gfcJ:V^-jf7 
x>-0. 7 4gc^?l-^%SrjSL<^LTaP^}I#L 

fc. 3 0ttmz&t,titzm&cvK®miim£. *ioo 

0m lT'i< gtV^JgifeS: 500m 1 COO. lN-Na 

ioTgwt-r&atmeis^^-^tf^fijE* ( p h= 
i.9) hmmi kra«f5^rtt"caffiLfc«a 
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(75^%) T'$>^tz. *<m<wmkLx. mm*? 
%$hm«9 2oo» mmmmi i . ssa mx-h 
-> tz . mmm 1 1 hum)*** ^^-s'jtc ± s o . i 

~0. 2 /imco = ^ a^;KO#fflW***«>fci: 
OSqflE^Ji 3 2XTft^fc. JJE. S ? a DUMBER* 
*§?££Syffi0!l 1 co ( 5 -*/l>iM yf7t7f^- 1 , 
3-is4/U) COO. 92% (w/w) jkiSIROffcfoOfc: 

&Ub*0>3fflBSL*>kmKJZbZ?>* 1. 0X10« Q 

[0058] ( jt^j i ) mmm 1 tea*** -raFttoaK 

U (N-t'-^T-bhTSK) GE-19 1 (BSft« 
X (**)!!> £00. 9% (w/w) CD**§?80. 5g<0 

IB. #«tt*$HF*»»3m 1 £#7XM[l;:Xb>M 

2. 5 x l 0 5 G/D?*^fc* 4^KO*r££3*l- 

[0059] ( Jfc(fi«2 ) HSSf?9 1 fc*J»t*i«r»tt<0* 
'J ( N — b"— /PT-fe hT5 H ) GE-19 1 (BSInm 
X (HO S) OftbOic, ^'Jt-^r/kn-^ (=B8t 
WH (HO H) tJfllVbCfcfittW&GKfll tl»I«<?5» 

3. 5X10 9 Ci/UX'tb-ofz. $.tz. 
[0060] ( Jt»«3 ) SMW*8fc*J*f4*r»tt«0jK 

y (N-h'-^r-bhrs h) GE-191 
X (HO 88) cotobOfc:. .-KUb-^ur^^-^ (*86 
(HO §?) Srfflv^Ckia?Ki»fi«l8i:|B|«cO« 

IS. mm&&4H L (Vm-&i**W® 3m 1 5:#7^Ifi(: 

m*fctz*>^ 1. 5X1 O^fl/CTCfcofc. =fc7>c. 
05(C*-Ms^^cO^JSj£*HiK3tX^^ hMzXtl 



m^Tk^jr^jSjgff-pH METER F-13 

( (*) mtmmm) izxmiZLti. ttzmnmom 
(») n) £jbwc, *®mz#7Ammzi 50 

OrpnTCEMBMiU IW*0. 0 2/im<0ltfi» 

W^MODEL HT-3 0 1 (j/i/H»i^(») 
t?) fcT*gLfctfrt*&. ^?SO^{iBMig«SftS 
ffBLo-^ (h**-y? (HO «) SrffifflU:. 
^^HS^ft^^^g^ttti. F REQENCY R 
ESPONSE ANALYZER 5020 (HF 

ii/?bD_7; A yxyfrx>b (fit) #M) 

I^MRftX^? MMi, ifWHfcftSttU - 3 5 0 0 
(BiJKfHJr (He) S) *«6fflUT8ljeLfc. 
[006-1] 

^co^T't^y (N-t'^7-bhrSK) 

ztmz. mzzti&ftx'iimmmm (m$m. 
coaeH-rs^mtta^t^u (N-b-^r-bh 

T5 H ) fcil^-eco^tt^^rk'cON-b'^/^^^ 

sirs H^^'j-7-t^mtt®^a-g-«t{±. mtp^ 

&&wt7j\stm-&ftt^-&c\ti>-*ji&x'b&v>x\ m 
«<r>&tf.*^-$-hfm&t-?hz\tifiX'*z>. zcotz 

mtLx<im)i;<mm?$&. 

[0i3 mmm 1 x-tt®. Li&mBm&rmttHmm 
<n^w6M^^&t^9 b>vmx'hz>. 
[023 mmm s L^^mtts^is-&*^K 
^w&mvmtx^ vivrnx-bh. 

[ d 3 ] itWJ 1 Tffrfi L^«*ttiS^MJlco^ 
[ H4 ] ifcBififa 2 T'#« Lfc*«ttS^a-&«cfflS 
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[04] 



[03] 
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